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SPECIFICATION 

1 . Title of the Invention : 

AIR CELL 

2 . Scope of the Patent Claim : 

An air cell comprising an air electrode, an acidic electrolyte consisting 
of an aque;us solution of a sulfamic acid salt, and a lead cathode. 

3. Detailed Description of the Invention 

This invention relates to a cell with an air electrode using oxygen as the 
active material, and it provides an air cell with high voltage, high capacity, 



and excellent storage performance by using an aqueous solution of a sulfamic 
acid salt as the electrolyte and lead as the cathode. 

In existing air cells, oxygen is used as the anode active material, zinc 
is used as the cathode, and a 30-40% aqueous solution of an alkali hydroxide 
such as sodium hydroxide or potassium hydroxide saturated with zinc, oxide is 
used as the electrolyte. Also, viscosity is imparted by adding a paste such 
as CMC and sodium polyacrylate so that the surface of the air electrode is 
covered with a thick coat in order to prevent deterioration of the oxygen-reducing 
• capacity and to prevent leakage from the air supply hole of the anode can, and 
in this way the cell size is reduced and sealed. 

In existing air cells using an alkaline electrolyte such as potassium 
hydroxide, a large amount of carbon dioxide as well as oxygen is supplied from, 
the air supply hole during storage or when discharging, the electrolyte is 
brought in contact with carbon dioxide, the carbon dioxide reacts with the 
potassium hydroxide in solution, and a large amount of potassium carbonate is 
produced. Consequently, the alkali concentration of the electrolyte is lowered, 
the electrical conductivity is reduced, and the discharge and operating voltage 
is lowered . 

Furthermore, an alkaline electrolyte contains an almost saturation amount 
of zincic acid ions produced by the discharge reaction of zinc, and when a large 
amount of carbon dioxide is introduced, a large amount of zinc carbonate is 
produced by reacting with the carbonate ions in solution. The solubility of 
' zincic acid ions in the electrolyte is low, and consequently they are deposited 
on the zinc surface. As a result, the discharge reaction area is reduced, and 
the discharge and operating voltage and the discharge capacity are reduced. 
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As a modification, in the case of large air cells the electrolyte is cir- 
culated using a pump, etc., and alkali carbonate is regenerated to new alkali 
hydroxide using calcium hydroxide. However, this requires large equipment, 
and presents problems concerning the miniaturization of the cell. 

The object of this invention is to obtain an air cell with excellent 
storage performance and high voltage and capacity using an acidic electrolyte 
consisting of an aqueous solution of a sulfamic acid salt and lead for the 
cathode. 

An actual example of this . invention is described in the following with 
reference to the diagram. 

In Figure 1, (1) is the anode can functioning also as the anode, and an 
air supply hole (2) is located in the bottom. (3) is an air electrode compris- 
ing cobalt phthalocyanine and activated carbon, which is in contact with a 
separator (4) of a lyophilic semipermeable membrane. (5) is the electrolyte 
retainer [? — Tr. Ed.] containing an acidic electrolyte of a sulfamic acid 
salt, which is made of a nonx^oven cloth or a porous material with an excellent 
liquid retaining property and acid resistance, and it is placed adjacent to the 
cathode (6) consisting of zinc powder. (7) is a piece of paper with excellent 
air permeability and placed adjacent to an air-permeable membrane (#) made of 
Teflon with numerous pores, which is placed in contact with the air electrode 
(3), and the other side of (7) is placed adjacent to the bottom of the anode 
can (1) with its air supply hole (2) . (9) is the cathode can which covers the 
bent opening of the anode can (1) using a gasket (10) to seal the cell. (11) 
is a sealing material made from a polyvinyl chloride sheet, which is used for 
sealing the air supply hole (2) . The air supply hole (2) in the bottom of the 

anode can (1) is sealed tightly using a pressure-sensitive adhesive agent (12) . 
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In the case of a cell of this invention, an acidic electrolyte of a sul- 
famic acid salt is used. Consequently, there is no formation of carbonates 
due to the large amount of carbon dioxide supplied with oxygen from the air 
supply hole of the anode can, and there is no deterioration of the electrolyte 
due to carbonates nor reduction in the discharge and operating voltage of the 
cell. Also, there are no precipitates of- zinc carbonate since no zinc is used, 
and therefore there is no reduction in the discharge capacity. As a result, 
an air cell with a high voltage and capacity and excellent storage performance 
is obtained. 

In the cell of this invention, when an aqueous solution or a sulfamic acid 
salt of pHlis used as the electrolyte, the theoretical reduction potential of 
oxygen is +1.28V with regard to a hydrogen electrode, the oxidation potential 
of lead is -0.4V, and therefore the theoretical potential difference of the 
cell is 1.68V, and the operating voltage is about 1.5V due to the polarization 
by discharging. In the case of an alkaline electrolyte of pH 15, the reduc- 
tion potential of oxygen is 40.4V, the oxidation potential of zinc is -1.82V, 
the theoretical potential difference of the ,..11 is 1.72V, and the discharge 
and operating voltage is about 1.3V due to polarization. The discharge and 
operating voltage of the cell of this invention is 0.2V higher, and thus an 
air cell with a higher voltage and capacity corresponding to the said increment 
is obtained . 

A product of this invention (4.), i.e., a button-type air cell of an actual 
example of this invention, 11.5 mm in diameter and 5.2 mm deep using an acidic 
electrolyte of an aqueous solution of a sulfamic acid salt at pH - 1 and a 
cathode comprising lead powder, and an existing product (5), i.e., the same type 
of air cell using an alkaline electrolyte consisting of an aqueous potassium 



hydroxide solution and a cathode comprising zinc powder were compared. Ten 
of each type cell were discharged at a constant current of 1.5 mA at 25°C . The 
discharge curve obtained is shorn in Figure 2, and the discharge capacity is 
shewn in Table 1. Also , 20 product units of this invention 04) and 20 existing 
product units (#) were stored at 25°C. After six months and 12 months, ten 
units of each were discharged at a constant: current of 1.5 mA at 25°C. The 
results obtained are also shown in Table 1. 
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KEY: (a) discharge time at 1.5 mA constant 
current (retention rate, %); (b) initial; 
(c) storage time; (d) six months at 25°C; 
(e) 12 months at 25 °C; (f) product of this . 
invention (4); (g) existing product (3) ; 
and (h) hrs . 

As shown in Figure 2 and Table 1, the product of this invention (A) has 
a higher discharge and operating voltage and a superior storage property. 

The air cell of this invention has an operating voltage of 1.5V, and there- 
fore it is interchangeable with an alkaline manganese cell, silver oxide cell, 
nickel zinc cell, etc.. 

As described above, the air cell of this invention comprising an air 
electrode, an acidic electrolyte of an aqueous solution of a sulfamic acid 
salt , and a lead cathode placed in an anode can with an air supply hole and 
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sealed tightly by a gasket and the cathode can , has a high discharge and oper- 
ating voltage, and the discharge capacity and stora, i performance are markedly 
improved, which is extremely valuable from the industrial standpoint. 

4 . Brief Description of the Diagram : 

Figure 1 is a cross --sectional view of an air cell in accordance with an 
actual example of this invention, and Figure 2 is a comparison diagram showing 
discharge curves of the product of this invention (A) and an existing product 
(S) at a 1.5 mA constant current and 25°C. 

(2) . . . anode can; (2) . . . air supply hole; (3) . . . air electrode; 
(5) . . . electrolyte retainer; (6) . . . cathode. 
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